In this issue of Biology of Reproduction, Deng and colleagues [1] present a method by which offspring originating from two male mouse genomes can efficiently be produced. The authors emphasize that the biological principles that were used have previously been shown to be effective [2] . However, in their present work [1] , the procedure was brought one step further by using an induced pluripotent stem cell (iPS) line derived from mouse embryonic fibroblasts and retrovirally transduced with Pou5f1, Sox2, Klf4, and Myc. Recent developments in the field of iPS induction and in testing for germline competence in the well-known blastocyst injection chimera assay make it possible to use adult cell types, such as bone marrow stem cells [3, 4] , to obtain germline transmission. Attaining insight into the efficiency of the molecular mechanisms used in this process [5] will make the procedure more versatile.
In Figure 1 , inspired by Figure 1 of the report by Deng et al. [1] , the various steps of the procedure are outlined. Normally, the majority of XY/XX chimeras that result from injection of male iPS cells into a female blastocyst would develop as males [6] . Also, XY oocytes in genetically sex-reversed XY females [7] and in XY females that are caused by a Y-genetic background incompatibility [8] do not flourish well due to meiotic problems of the X and Y chromosomes [7, 9] .
The study by Deng et al. [1] circumvents these pitfalls by selecting iPS cells that have previously lost their Y chromosome; this occurs spontaneously at a low but workable frequency of between 1% and 2%. As first studied in detail by Speed [10] , the univalent X chromosome often shows meiotic self-synapsis by assuming a hairpin conformation, or it engages in synapsis with an autosomal bivalent. In this way the single X chromosome evades the presence of asynapsed chromosome segments, which also leads to chromatin inactivation during female meiosis [11] . As observed by Speed [10] , in the human Turner syndrome (45XO), the oocytes succumb at the onset of meiosis. The success of the procedure reported by Deng and colleagues [1] , then, depends on the efficiency of establishing a transmitting XO germline in the XO/XX chimeras, and all indications suggest that this is a feasible approach [5] .
Offspring from two females has been reported in the mouse [12] , but that was achieved by a very different route: a mouse strain was developed with deletions in two (of the three known) imprinting control regions that are methylated in male transmission. As a result, early primary oocytes (prior to establishing a female genetic imprint) became epigenetically more male-like, which could, in combination with a mature female epigenome, efficiently lead to viable offspring. The biological message from that experiment is that the supposed male contribution, for instance, to regulatory RNAs for embryonic success does not, in fact, exist. The bimaternal mice are physiologically very interesting in that despite growing older than normal controls, they do not build up fat deposits when aging [13] .
The work of Deng and colleagues [1] seems to be inspired by the desire to increase the variations and applications of assisted reproductive techniques (ART). Before commenting on this point, we asked ourselves for which aspects of transmission genetics and biology would these bipaternal mice constitute a valuable experimental model? It is clear that more careful phenotyping must be done, as was the case with bimaternal mice, where an unexpected outcome occurred (described above), to determine the extent of the effects that may develop.
The biologically most interesting aspect of these experiments is that now self-fertilization (''selfing'') is a possibility (Fig. 1) . Theoretically, this would not be different from constructing an inbred line. However, inbred lines are said to be more variable in reaction to the environment [14] . Would such sensitivity be increased in the uniparental generation? Selfing could also be an asset in ENU (N-ethyl-N-nitrosurea) mutagenesis programs, typically yielding 25 functional mutations per gamete per exposed generation [15] . If the father of father 1 were treated with ENU, then phenotypes of recessive mutations would crop up in the F1 generation (Fig. 1) . This method would lead to a more efficient recovery of recessive phenotypes.
Maintenance of genetic integrity during the successive rounds of DNA replication and mitosis of the iPS cells is an important issue [16] , now that deepening insight indicates that DNA repair in stem cells may be different, likely more meticulous than DNA repair in differentiated cells. Whether this would hold true for all DNA lesions and repair pathways remains to be discovered. The origin of the stem cell line and its maintenance in vitro may produce an epigenetic footprint that can be characterized only by screening the bipaternal mice for epigenetic markers.
The last points to discuss in this commentary are the benefits of this procedure for our planet and humans in particular. Deng and colleagues [1] list three such areas of potential benefits: a) preservation of wild species, b) breeding of farm animals, and c) conferring fertility to human patients Commenting on the desirability of these developments would require a longer essay, well beyond the scope of a purely biological scientific interpretation. Nevertheless, nature conservationists may regard the option of preserving mammalian biodiversity by input of reproduction biotechnology rather cynically, and rightly so. Why do it the difficult way around instead of acting on competition between expanding human populations and available biotopes? For mammals, this is usually the reason the existence of species is endangered. Also, in agriculture, there is a growing cultural divide between those who advocate expanding biotechnology to meet the increasing demand for nutrients versus organizations and individuals who are inclined to plead for more biological methods of food production.
A final point of discussion is the possibility suggested by the title that now men can have their own offspring. As is clear from Figure 1 , a large female contribution is needed, assuming an altruistic attitude from the other sex. In reproduction, this is not impossible, as demonstrated by oocyte donation and surrogate mothers in human assisted reproduction procedures. The intermediate XO/XX chimera phase leads to ethical and biological questions, for instance, what the contributions of the Turner syndrome are to the overall phenotype and how to overcome the aforementioned meiotic defect of human XO oocytes. Meantime, the prospective male parents grow older. Therefore, realization of this possibility would rest on a) addition of an X chromosome to reconstitute the XX karyotype and on b) in vitro differentiation of oocytes from the now XX embryonic stem cells (in this case iPS cells) that have not yet yielded progeny [17] . Apart from these rather technical comments, this topic will divide society based on moral issues like few others. It is in the interest of worldwide human ART practice when the work reported here [1] is exploited for gaining more insight into transmission biology and germline mutagenesis.
FIG. 1.
Adaptation of the scheme of Deng and colleges to breed male and female mice, genetically derived from two fathers or even from the same father. The XY iPS cell line is derived from fetal tissue of father 1. Spontaneous loss of the Y chromosome from this XY iPS cell line can occur by two different mechanisms. Either there is nondisjunction of the two Y chromatids at anaphase of mitosis or there is anaphase lagging by the Y chromosome, excluding this chromosome from the two daughter nuclei. Subsequently, the selected XO iPS cells are used for the production of chimeric mice by injection into blastocysts. These are ''donated'' by female 1 and subsequently transplanted into the uterus of female 2. Only X0 iPS cells transplanted into a female blastocyst will lead to the desired female chimera, represented in the figure by female 3. When adulthood is reached, this female chimera will be able to produce oocytes containing the paternally derived (father 1) chromosome component. By mating female 3 with father 1 or 2, genetically normal offspring (male and female) can be produced that inherit a full paternal chromosome complement (indicated by the green boxes). The mother of father 1 provides the mitochondria of the XO germline in the female chimera. The genome contributions (represented by the sex chromosomes only) of father 1 and 1 or 2 to the F1 offspring are indicated in red and blue, respectively.
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